Angiopoietin-Tie signaling in kidney diseases: an updated review.
Angiopoietins (Angs) are a family of vascular growth factors that share multiple cellular functions related to cell survival, proliferation, and migration. Angs play physiological and pathological roles through the Tie tyrosine kinase receptors. The Ang-Tie signaling pathway participates in the developmental and tumor-induced angiogenesis and is also involved in many disease settings, such as vascular diseases, systemic inflammation, and cancers. Since Angs are widely expressed in the kidney, an enormous amount of research focuses on their roles in the kidney. In this review, we describe the biological functions of the Ang-Tie signaling pathway and summarize their roles in kidney development and maturation, acute and chronic kidney diseases, diabetic nephropathy, lupus nephropathy, hemolytic uremic syndrome, end-stage renal diseases, and renal cell carcinoma. Understanding the molecular mechanisms of Ang-Tie signaling may reveal potential therapeutic targets for preventing or alleviating kidney diseases.